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Abstract 
The yield curve – specifically the spread between long term and short term interest rates is a valuable forecasting tool. It is simple 
to use and significantly outperforms other financial and macroeconomic indicators in predicting recessions two to six quarters 
ahead. The steepness of the yield curve should be an excellent indicator of a possible future economic activity. A rise in the short 
rate tends to flatten the yield curve as well as to slow real growth the near term. This paper aims to analyze the dependence 
between slope of the yield curve and an economic activity of United Kingdom, Iceland, Norway, Switzerland and Russia between 
the years 2000 and 2013. This time period was divided on two samples in order to prove the change of predictive power of the 
model. The slope of the yield curve can be measured as the yield spread between sovereign 10-year bonds and sovereign 3-month 
bonds. The natural and probably the most popular measure of economic growth is by GDP growth, taken quarterly. The results 
showed that the prediction ability of the GDP growth or decrease was proven after year 2008 (financial crisis) in Iceland, Russia 
and United Kingdom. Certainly the simple yield curve growth forecast should not serve as a replacement for the complex 
predictive models, it does, however, provide enough information to serve as a useful check on the more sophisticated forecasts. 
These findings can be beneficial for investors and provide further evidence of the potential usefulness of the yield curve spreads 
as indicators of the future economic activity. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
The yield curve simply plots the yield of the bond against its time to maturity. Many market observes carefully 
track the yield curve’s shape, which is typically upward sloping and convex. However when the yield curve becomes 
flat or slopes downward (the spread between sovereign 10-year and 3-month bond is negative) it may signal GDP 
decrease (recession).  
This paper builds on a wide range of previous researches, but differs in some ways. Bernard and Gerlach (1998) 
in their paper showed empirically on eight countries that the slope of the yield curve is a good predictor of the real 
economic activity. Berk and van Bergeijk (2001) examined 12 euro-area countries over the period of 1970-1998 and 
found that the term spread contains only limited information about future output growth. Their work is based on the 
previous theoretical researches of Estrella and Hardouvelis (1991), Estrella and Mishkin (1996). There was proven 
the evidence that the slope of the yield curve and the future GDP activity are related together. However it is 
necessary to say that this rule was true until the end of 20th century and it mostly disappeared at the beginning of 
21st century and appeared again during the financial crisis (from 2008) and later on (De Pace, 2011; Giacomini and 
Rossi, 2005; Chinn and Kucko, 2010). Most of the studies are focused on the relationship of the yield curve and 
GDP activity of United States of America.  
The aim of this paper is to show if the yield spread possesses the predictive power of future economic activity in 
the Iceland, Norway, Russia, Switzerland and United Kingdom and to examine if this rule was weaken at the 
beginning of 21st century and appeared again during and after the financial crisis. 
Despite various researches, there is not any comprehensive theory that would prove the correlation between the 
yield spread and economic development of the country yet. Often we come across the statements that have only 
theoretical basis without generally valid empirical evidence. Economic models are largely based on the argument 
that the yield curve tends to be flatter in the situation of the tight monetary policy and the economic slowdown 
typically occurs with a slight time lag (Szarowská, 2013). 
Almost perfect tool containing the relevant future data provides the yield spread of government bonds. The 
simplest interpretation of the yield spread is through monetary policy of the country. Based on this criterion - 
relatively low spread reflects the restrictive and tight monetary policy and vice versa - high spread reflects loose 
monetary policy. We can find the theoretical justification for using of the spread in expectations hypothesis. It 
assumes that long term rate of return is the average of the current and expected future short term yields. The 
investor’s decision to invest in short term or long term asset is completely irrelevant (Mishkin, 1990). 
Dependence of the yield spread and GDP can be derived from their connection to the monetary policy of the state. 
As bond yields react to monetary policy as well as monetary policy is able to respond to the output of the economy, 
the yield curve assumes overlapping of policy measures and responses. The yield curve had the ability to reflect 
future production either directly or indirectly. Indirectly it comes to predicting of the future interest rate and the 
future monetary policy. It may also reflect the future production directly because of the 10-year yields may depend 
on estimates of the output of the economy in 10-years. 
A question arises – how many months, quarters, years of future economic activity can be predicted by the yield 
spread? Based on the study of Bonser-Neal and Morley (1997) spread has the greatest ability in predicting one-year 
horizon (four quarters ahead). 
2. Methodology and data 
There are many ways of using the yield curve to predict the future real activity. One common method uses 
inversions (when short term rates are higher than long term rates) as recession indicators. Obtaining predictions from 
the yield curve requires much preliminary work. There is the principle which needs to be hold: keep the process as 
simple as possible.  
A yield curve may be flat, up-sloping, down-sloping or humped. The standard solution uses a spread (difference 
between two rates). The problem is to choose the spread between the right terms. The most used spread is between 
10-year and 3-month bonds. The problem is that there are rarely bonds which mature exactly in 10 years (or 3 
months). In that case the best solution is to use the yield curve, which shows the yield of each maturity. Creating and 
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calculating of the yield curve is a rather difficult task because there are many ways how to do it and every country 
uses different model of constructing.  
The yield curves are constructed by Bloomberg, therefore the data for spreads were gained from Bloomberg. For 
the spreads were chosen 10-year government bond rates minus 3-month sovereign bond rates (Estrella and 
Hardouvelis, 1991; Estrella and Mishkin, 1996). Quarterly data were used for the spreads because the data for the 
economic activity are taken on quarterly basis as well. The data for real GDP can be found at Eurostat, OECD 
statistics or Bloomberg. The data of real GDP obtained and used in this paper are from OECD statistics. 
The selected countries are Iceland, Norway, Russia, Switzerland and United Kingdom. 
There is no previous research which would prove or reject the hypothesis of real GDP and bond spread 
dependence in European countries and in same time non-members of European Union after the year 2000. United 
Kingdom plays a role of benchmark in this paper. 
As a measure of real growth four-quarter percent change in real GDP was used (thus the percent change of the 
quarter against the last year’s same quarter was calculated, e.g. the change from 1Q2004 and 1Q2003 real GDP was 
used). GDP is standard measure of aggregate economic activity and the four-quarter horizon answers the frequently 
asked question – what happens the next year? 
The sample period starts from 1Q2000 and ends on 4Q2013. This time range covers the period before financial 
crisis, period of financial crisis and period after financial crisis. The basic model is designed to predict real GDP 
growth/decrease four quarters into the future based on the current yield spread (Bonser-Neal and Morley, 1997). 
This was accomplished by running of a series of regressions using real GDP activity and the spread between 10-
year and 3-month bond yields lagged four quarters (e.g. the interest rate spread used for 3Q2001 is actually from 
3Q2000).  
The last step is to find out if there is the change of behaviour of the spreads and GDP activity at the beginning of 
21st century and after the year 2008 (De Pace, 2011). 
To generate the GDP predictions the regression using the whole sample was run, and later on two divided 
samples of real GDP and spreads of each selected country (the sample is divided in 4Q2007/1Q2008, because this 
year was the previous year of financial crisis and should show some changes in prediction of the yield curve spread) 
were run. 
The following equation (1) was estimated for each country: 
ܴ݈݁ܽܩܦ ௧ܲାସ ൌן ൅ߚ כ ݏ݌ݎ݁ܽ݀௧ ൅ ߝ௧   (1) 
Where: 

 ൅ Ͷis a prediction of the future real GDP in time  ൅ Ͷ 
௧is spread between 10-year and 3-month state bonds in time 
ߝ௧is a white noise 
3. Results 
Does the yield curve accurately predict the future GDP?  
To generate the GDP predictions a regression using the whole sample to generate each predicted data point was 
run.  
3.1. Results of regression for Iceland, Norway, Russia, Switzerland and United Kingdom – whole sample  
The whole sample of dataset contains the real GDP from 1Q2000 to 4Q2013. A regression of the whole sample 
was run and we got the results as seen in Table 1. 
It is necessary to say that we cannot contribute this model statistically significant for most of the countries 
(except of Iceland) because of very poor R2 and very high p-value. Thus this model cannot be used as predictive 
model. It might be because of the different behaviour of the spread and GDP before and after the year 2008. This 
hypothesis will be tested later on. 
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Table 1. The results of all countries and whole sample from OLS regression. 
Whole sample Constant Spread P - value           (F - test) R2 
Iceland 0.0849445 -1.59849 0.0079  *** 0.123564 
Norway 0.0171610 -0.123275 0.2182 0.027945 
Russia 0.0512600 0.273845  0.0344 ** 0.080250 
Switzerland 0.0122418 0.451651 0.2165 0.028148 
United Kingdom 0.00331791 0.687839 0.0863  * 0.053501 
 
The p-value is at low level under 10% for dataset of Iceland, Russia and United Kingdom, however the R2 
coefficients, which show us how many percentage of the sample can be explained by these models, are very poor for 
all countries mentioned above. 
We have to say that there is not any proven dependency between the spread and real GDP in the selected 
countries. R2 coefficient is quite low for all selected countries except of Iceland. This model can be used as 
predictive only for Iceland. 
We can say that future real GDP of Iceland will be: 
ܴ݈݁ܽܩܦܲܫ݈ܿ݁ܽ݊݀௧ାସ ൌ ͲǤͲͺͶͻͶͶͷ െ ͳǤͷͻͺͶͻ כݏ݌ݎ݁ܽ݀ூ௖௘௟௔௡ௗ௧  
3.2. Results of regression for Iceland, Norway, Russia, Switzerland and United Kingdom – divided samples  
The research continued as follows – the whole sample was divided into two samples. The first one is from 
1Q2000 to 4Q2007, the second one is from 1Q2008 to 4Q2013 in order to show if there is any dependency between 
the variables before or after the financial crisis. Regressions of the first sample and the second sample were run. The 
results for the time span of 1Q2000 – 4Q2007 (first sample) are possible to see in Table 2, the results for the period 
of 1Q2008 – 4Q2013 (second sample) are in Table 3. 
Table 2. The results of all countries and sample of period 1Q2000 – 4Q2007 from OLS regression. 
1Q2000 – 4Q20007 Constant Spread P - value           (F - test) R2 
Iceland 0.0173588 0.809474 0.3603 0.027966 
Norway 0.0243128 -0.119304 0.1253 0.076553 
Russia 0.0708483 0.0228289 0.7631 0.003074 
Switzerland 0.0158060 0.433674 0.3115 0.034125 
United Kingdom 0.0234760 0.414211 0.0464 0.125825 
 
Table 3. The results of all countries and sample of period 1Q2008 – 4Q2013 from OLS regression. 
1Q2008 – 4Q2013 Constant Spread P - value           (F - test) R2 
Iceland 0.0697161 -1.79660 0.0096  *** 0.267520 
Norway 0.00118224 0.591702 0.1346 0.098845 
Russia 0.0418024 0.720142 0.0055  *** 0.301342 
Switzerland 0.0122561 0.0896628 0.8966 0.000785 
United Kingdom -0.042807 1.76924 0.009571 *** 0.390996 
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It is clearly visible, that the dividing of sample made a great difference in results. In the first period (2000 – 2007) 
no model was statistically significant and its p-value was below 10%. All the models could not be used as predictive 
models because of their statistical insignificance (high p-values ad low R2). 
The second period (2008 – 2013) showed big difference. Models for Iceland, Russia and United Kingdom have 
low p-value and quite high R2, however the model for Norway and Switzerland cannot be used due to its statistical 
insignificance. 
The models for Iceland, Russia and United Kingdom have very low p-values (under 1%) and high R2 (more than 
25 %). The models are therefore usable for future prediction of GDP.  
We can say that: 
ܴ݈݁ܽܩܦ ூܲ௖௘௟௔௡ௗ௧ାସ ൌ ͲǤͲ͸ͻ͹ͳ͸ͳ െ ͳǤ͹ͻ͸͸Ͳ כ ݏ݌ݎ݁ܽ݀ூ௖௘௟௔௡ௗ௧
ܴ݈݁ܽܩܦ ோܲ௨௦௦௜௔௧ାସ ൌ ͲǤͲͶͳͺͲʹͶ ൅ ͲǤ͹ʹͲͳͶʹ כ ݏ݌ݎ݁ܽ݀ோ௨௦௦௜௔௧
ܴ݈݁ܽܩܦ ௎ܲ௡௜௧௘ௗ௄௜௡௚ௗ௢௠௧ାସ ൌ െͲǤͲͶʹͺͲ͹ ൅ ͳǤ͹͸ͻʹͶ כ ݏ݌ݎ݁ܽ݀௎௡௜௧௘ௗ௄௜௡௚ௗ௢௠௧
For example if there would be a change of 1% up in the spread of Iceland then the GDP would decrease about 
1.72 %  (0.0697161 – 1.79660*1%). 
The findings of De Pace (2011) were confirmed in Iceland, Russia and United Kingdom. The models should 
predict the future GDP well after 2008. The countries where the model from 2008 to 2013 cannot be used are 
Norway and Switzerland. 
3.3. Prediction of  real GDP in 2014 – Iceland, Russia and United Kingdom 
At the end we can compute the future real GDP for Iceland, Russia and United Kingdom. The spreads are known 
from the year 2013. The results are in Table 4.  
The GDP of Iceland should decrease about 0.4 % in 1Q2014 and 3Q2014 and rise in 2Q2014 and 4Q2014 about 
0.4 % and 0.2 %. 
GDP of Russia should rise in the whole observed period – around 1.7 % in 1Q204 and 2Q2014 and later about 
4.5 % in 3Q2014 and 4Q2014. 
GDP of United Kingdom should decrease about between 1Q2014 and 3Q2014, the biggest drop should happen in 
1Q2014 – about 1.88 %, however the GDP should rise about 0.45 % in 4Q2014. 
Table 4. The prediction of real GDP in the selected countries. 
Prediction of GDP 1Q2014 2Q2014 3Q2014 4Q2014 
Iceland 
spread 0,041167 0,0362 0,041033 0,037433 
GDP -0,00424 0,004679 -0,004 0,002464 
Russia 
spread -0,03361 -0,03449 0,00397 0,00835 
GDP 0,017598 0,016965 0,044661 0,047816 
United Kingdom 
spread 0,01354 0,02037 0,02321 0,02672 
GDP -0,01885 -0,00677 -0,00174 0,004467 
4. Conclusion 
Does the yield curve accurately predict the real economic growth? Answering this seemingly simple question 
requires a surprising amount of preliminary work. The 10-year, 3-month spread has substantial predictive power and 
should provide good forecast of real growth four quarters into the future. Nevertheless from 2000 to 2008 the 
predictive power of the yield curve was lowered in all selected countries. The results presented above confirm that 
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10-year, 3-month yield spread has significant predictive power for real GDP growth after the year 2008 in Iceland, 
Russia and Great Britain. This paper confirms the previous work of De Pace, who says there was a break in the time 
of financial crisis and the hypothesis that future growth of GDP can be explained by spread of bonds did not work 
properly at the beginning of 21st century, however it started to work after 2008 again.  
The simple yield curve growth forecast should not serve as a replacement for the predictions of companies, who 
deal with predicting of many economic indicators, it however does provide enough information to serve as a useful 
check on the more sophisticated forecasts. 
Acknowledgements 
Support of Masaryk University within the project MUNI/A/0786/2013 – “Analysis and Prediction of Financial 
and Investment Products Performance” is gratefully acknowledged. 
References 
Berk, J., Van Bergeijk, P., (2001). On the Information Content of the Yield Curve: Lessons for the Eurosystem? Kredit und Kapital, vol. 34, no. 1, 
pp. 28 – 47. 
Bernard, H.J., Gerlach, S., (1998). Does the Term Structure Predict Recessions? The International Evidence. BIS Working Paper 1998-37. Basle: 
Bank for International Settlements. 
Bonser-Neal, C., Morley, T.R., (1997). Does the Yield Spread Predict Real Economic Activity? A Multicountry Analysis. Economic Review -  
Federal Reserve Bank of Kansas City, vol. 82, no. 3, pp. 37-53. 
Chimm, M., Kucko, K., (2010). The predictive power of the yield curve across countries and time. NBER Working Paper Series 2010-16398. 
Cambridge: National Bureau of Economic Research. 
De PAce, P. (2011). GDP Growth Predictions through the Yield Spread: Time – Variation and structural Breaks. EABCN Working Paper 2011-
38. Euro Area Business Cycle Network. 
Estrella, A., Hardouvelis, G.A., (1991). The Term Structure as a Predictor of Real Economic Activity. Journal of Finance, vol. 46, no. 2, pp. 555-
576. 
Estrella, A., Mishkin, F.S., (1996). The Yield Curve as a Predictor of U.S. Recessions. Current Issues in Economics and Finance - Federal 
Reserve Bank of New York, vol. 2, no. 7, pp. 1-6. 
Giacomini, R., Rossi, B., (2006). How stable is the Forecasting Performance of the Yield Curve for Output Growth. Oxford Bulletin of 
Economics and Statistics, vol. 68, no. 1, pp. 783 - 795. 
Mishkin, F., (1990). Yield curve. NBER Working Papers Series, no. 1990-3550. Cambridge: National Bureau of Economic Research. 
Szarowská, I., (2013). Fiscal Discipline as a Driver of Sovereign Risk Spread in the European Union Countries, in 22nd IBIMA Conference on 
Creating Global Competitive Economies: 2020 Vision Planning & Implementation. Rome: IBIMA, pp. 793-804. 
 
